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During the second period (1813-1841) the chief names 
are Cauchy, Schweins, Jacobi, and Sylvester ; to these 
may be added Desnanot and Scherk, to whom fresh 
departures, of less extent, are due. Schweins himself 
may be said to have been discovered by Mr. Muir. 
This author (1825) deals with the subject under the title 
“ Theorie der Producte mit Versetzungen.” He made a 
notable generalization described as the transformation of 
an aggregate of products of pairs of determinants into 
another aggregate of similar kind. He further discussed 
special forms, and, it is clear, possessed a firm grasp of 
his subject. 

The work of Jacobi and Sylvester, and the further 
work of Cauchy will be more or less familiar to mathe¬ 
maticians. Germany has passed to the first place ; and 
the occurrence of Sylvester’s name in the history marks 
a revival of learning in pure mathematics in England. 

The volume is remarkable for the study it presents in 
nomenclature and notation. There is an extraordinary 
variety in the symbolism. It is easy to observe the dis¬ 
tinctive characters of French and German notation that 
are so marked at the present day. It is well known that 
much lies in an appropriate notation. Every young 
mathematician with a predilection for original work 
should read this book, to note the power of suitable 
symbols, to grasp the reason of their power, and, above 
all, to see what to avoid. 

The book also points a moral which is not far to seek. 
It would be easy to pick out many such phrases as, “ was 
acquainted with the writings of very few of his prede¬ 
cessors ” ; “ was unaware apparently of the existence of 
a theory of determinants ” ; “ hasty, if not contemptuous, 
disregard of historical research.” To this tendency to 
work on without proper attention to previous work is 
doubtless due in some measure the unfortunate multipli¬ 
cation of names and symbolisms which is so perplexing 
and irritating to a reader. This failure to collaborate 
with others can only retard the progress of the science. 
It is perfectly true that great original thinkers, like 
Gauss, Cauchy, Jacobi, and Sylvester, may take liberties 
of this kind ; and the fact of their doing so may even 
be beneficial to the subject, as resulting in memoirs of 
more unfettered originality. But this is not so in the 
case of lesser men. In taking leave of this fascinating 
history one can look forward to Part II. with sincere 
pleasure, which is not diminished by the knowledge that 
the later developments have been largely due to our 
countrymen. We have yet to see Sylvester’s most 
powerful investigations, and all Cayley’s researches; 
and, finally, the successive steps by which the lofty 
heights of the theory of matrices and the theory of 
multiple algebra (involving the generalization of quater¬ 
nions) have been attained. P. A. M. 


THE EVOLUTION OF MAN. 
Anthropogenie, oder Entivickelungsgeschichte des Men 
schen. By Prof. Ernst Haeckel. Fourth Edition, re¬ 
vised and enlarged. Pp. i.-xxvi. and 1-906. (Leipzig: 
W. Engelmann, 1891.) 

HE importance of the subject-matter of the book, i 
the length of time that has elapsed since the 
appearance of the former editions, and the prominent i 
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position held by the author, seem to call for more 
detailed notice of this work than is usually accorded to 
a new edition. 

The “ Anthropogenie,” which was first published in 
1874, is the third of the series of books in which Prof. 
Haeckel has attempted to determine the laws governing 
the form, structure, and mutual relations of living things, 
and to establish the general principles of biological 
science. The first of these, under the title “ Generelle 
Morphologie,” appeared in 1866, almost simultaneously 
with the completion of Herbert Spencer’s “ Principles of 
Biology.” It is a comprehensive and ambitious work, 
which, in its author’s words, 

“ constituted the first attempt to apply the general doc¬ 
trine of development to the whole range of organic 
morphology, . . . and to introduce the Darwinian 
theory of descent into the systematic classification of 
animals and plants, and to found a ‘natural system’on 
the basis of genealogy : that is, to construct hypothetical 
pedigrees for the various species of organisms.” 

It contains also the first systematic attempt to deal in 
detail with the ancestry of man, as regards the groups of 
animals lower than mammals. This is, perhaps, the 
most solid piece of work Prof. Haeckel has done ; it 
contains much matter of great value, and discussions 
and speculations of extreme ingenuity and interest. 
Later discoveries have rendered much of it obsolete, but 
it still remains the most important work of its kind ; and 
but for its somewhat cumbersome terminology, would be 
widely read even now. The “Natural History of Crea¬ 
tion,” first published in 1868, goes over a good deal 
of the same ground as the earlier work, but is written in 
a much more popular style, and aims at presenting in a 
form suited to the general reader the main arguments on 
which the Darwinian theory is based, together with a 
detailed application of the theory to the principal groups 
of animals, and an attempt to determine their mutual re¬ 
lations and lines of descent. The “Anthropogenie,” the 
book now before us, is a more elaborate application of 
the same principles to the special problem of the evolution 
of man. 

In the new edition the general arrangement remains 
much the same as before ; but, in order to include the 
results of more recent investigations, a great part of the 
book has been re-written, and new chapters have been 
added on subjects that have attracted especial attention of 
late years, such as the Gastraea theory, the Ccelom theory, 
and the nature and origin of segmentation. A large 
number of new figures have been inserted, and the genea¬ 
logical tables, for which Prof. Haeckel has a special 
fondness, have been greatly increased in number, and in 
elaboration of detail. 

The book, which is adapted rather for the general 
reader than the scientific student, is written in an attrac¬ 
tive and popular style, and presents the main facts of 
vertebrate embryology in an intelligible and well illus¬ 
trated form. As might be expected from his former 
writings, the main feature of Prof. Haeckel’s work is a 
detailed exposition and vigorous defence of what he has 
named “ the fundamental law of biogenesis,” better known 
in this country as the recapitulation theory, according to 
which the actual or ontogenetic development of an. 
animal is a repetition of the ancestral or phylogenetic 
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development of the species ; or, to put it more simply, 
animals in their development climb up their own genea¬ 
logical trees. This is now generally accepted by embryo¬ 
logists, but it has not always been so, and Haeckel 
reminds us, with justice, that he was one of the first to 
realize and teach the doctrine. 

Prof. Haeckel has much to say on other points of 
theoretical interest. He protests strongly against Weis- 
mann’s views with regard to heredity, pointing out that 
the very existence of germ-plasma is as yet a mere assump¬ 
tion, and maintaining that acquired characters may be and 
are actually transmitted. He objects equally strongly to 
the views as to the widespread occurrence of degenera¬ 
tion, which were first put forward by Dr. Dohrn ; and on 
the much-debated question of the origin of Vertebrates 
he sides with those who fully accept the evidence afforded 
by the anatomy and development of Amphioxus ; he 
admits the Vertebrate affinities of Balanoglossus, and 
looks for the ancestors of Vertebrates among the un¬ 
segmented Turbellarian worms. As a controversialist 
Prof. Haeckel is impressive rather than convincing. He 
hits hard and with effect, but prefers to counter rather 
than to parry the blows of his opponent. It is impos¬ 
sible to pass over without protest the terms in which he 
writes—it must be admitted under provocation—of the 
opinions and work of other investigators. 

Prof. Haeckel’s fondness for genealogical trees, and 
his facility in constructing them, are w'ell known and 
have been much criticized, perhaps a little unfairly. 
Acceptance of the doctrine of evolution involves the 
recognition of a blood-relationship, near or remote, 
between any one animal and any other ; and the only 
true classification is one which places this fact in the 
forefront, and adopts it as the basis on which the 
scheme is to rest. Genealogical tables undoubtedly 
stimulate inquiry, and so long as it is realized that 
they are necessarily in great part tentative or pro¬ 
visional, they probably will do more good than harm. 
It would be easy to take exception to many points in 
Prof. Haeckel’s numerous and elaborate pedigrees, but 
it will be generally admitted that they are instructive, 
and often extremely suggestive, even though the con¬ 
clusions may not meet with general acceptance. 

The least satisfactory part of the book is that which 
deals with human embryology. No attempt whatever is 
made to explain the earlier stages of development ; 
the special difficulties of the problem are absolutely 
ignored ; the human gastrula is spoken of in a confident 
way, as though such a stage really existed ; and the 
accounts of the development of the several organs and 
systems are too often taken from other animals. A 
student who relied on Prof. Haeckel’s descriptions would 
obtain an entirely erroneous idea of the actual course of 
development of the human embryo. 

Owing to the difficulty of obtaining material in proper 
condition for microscopical examination, our acquaintance 
with human embryology long remained imperfect ; and 
the descriptions in text-books were largely based on oui 
knowledge of other Vertebrates, and illustrated by figures 
from embryos of dogs, pigs, rabbits, or even chicken 
and dogfish. The time for all this is now past. During 
the last ten years our knowledge has advanced wonder¬ 
fully ; and although the earliest stages are still unknown, 
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it is not too much to say that our knowledge of the deve¬ 
lopment of the human embryo, from a stage corresponding 
to a chick embryo at the commencement of the second 
day onwards, is as satisfactory, as complete, and as well 
illustrated as that of any other mammal. 

For this great advance we are indebted almost entirely 
to the labours of German embryologists, and notably to 
the splendid work of Prof. His. Prof. Haeckel has in 
his volume many hard things to say of Prof. His, but is 
indebted to him for the only really good figures of 
human embryos which he gives, and would have mate¬ 
rially improved his book had he studied more carefully 
the admirable descriptions of the Leipzig Professor. It 
is a matter for great regret that a book of goo pages, 
having for its title, “ Anthropogenie, oder Entwickelungs- 
geschichte des Menschen,” should be allowed to appear 
in which the account of the actual development of the 
human embryo is so inadequate or even erroneous. 

A. M. M. 


OUR BOOK SHELF. 

Philosophical Notes on Botanical Subjects. By E. 

Bonavia, M.D. With 160 Illustrations. 368 pages. 

(London : Eyre and Spottiswoode, 1892.) 

Dr. Bonavia’s philosophy is concerned with the evolu¬ 
tion of vegetable organisms, and the gist of it is that all 
land-plants have descended from sea-weeds. He sees 
modifications and traces developments not obvious to 
ordinary observers, and he is prepared for derisive criti¬ 
cism. To quote from his preface :—“ The fact is that, in 
this stage of existence, certain thoughts are often a great 
worry. (fine often cannot get rid of them. They turn up 
by day, they turn up by night, they turn up in the morn¬ 
ing, and they haunt one at all times, and the only remedy 
for mitigating this worry of civilization is to commit them 
to paper. This done, there are several ways of disposing 
of your written thoughts. You can burn the papers they 
are written upon or otherwise destroy them, or you can 
leave them in a drawer as a legacy to your heirs ! If by 
neither of these processes can you entirely give yourself 
repose, then the most effective way of ridding yourself of 
the worry of such thoughts is to have them published (if 
any publisher will perform this kind office), and to see 
them adversely criticized if anyone will even take so 
much trouble.” 

As the book before us testifies, Dr. Bonavia’s worry 
reached the acute stage, and he is so far relieved as to 
have found a publisher; but we do not propose to gratify 
him by adverse criticism. We prefer giving one short 
extract from his sixteen “ general conclusions ” :— 

“Fifteenth:—The fig is obviously a further develop¬ 
ment of a conceptacle of a Fucus or other sea-weed. 
And there is every reason to believe that the oil-glands 
of the bark, leaves, and peel of the Citrus, and similar 
glands in other plants, are mere remnants of sea-weed 
conceptacles—that is, persistent features turned to other 
uses.” W. B. H. 

The Zoological Record for 1S90. Edited by Frank E. 

Beddard. (London : Gurney and Jackson, 1892.) 

This is the twenty-seventh volume of the Record of 
Zoological Literature, and it has been prepared on the 
same plan as the volume published last year. First of 
all there is a list of works on general subjects, by J. A. 
Thomson. Then come the titles of writings on the fol¬ 
lowing:—Mammalia, by R. Lydekker ; Aves, by R. 
Bowdler Sharpe; Reptilia, Batrachia, and Pisces, by 
G. A. Boulenger ; Tunicata, by W. A. Herdman ; Mol- 
lusca, Brachiopoda, and Polyzoa, by P. C. Mitchell ; 
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